The Complex Conjugate

Ao 2o

= 1T

(The Complex Conjugate)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Min Eun Gi :


https://min7014.github.io

The Complex Conjugate

Complex conjugates

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers,

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part,

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a-+ bi=a— bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

e z+w

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

eztw=Zxtw

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.
ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)
The conjugate of the complex number a + bi
Ttw=ztw

- W

N

N

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)
The conjugate of the complex number a + bi
Ttw=ztw

TW=Z W

N

N

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)
The conjugate of the complex number a + bi
Ttw=ztw

@ zZ- W=2ZW

* ()

N

N

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

°
N
<
I

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

@ Z - wW=2Z-Ww
z z
"] - - —
w w
@ Z =z = zisareal number.

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.
ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Complex conjugates

a pair of complex numbers, both having the same real part, but with
imaginary parts of equal magnitude and opposite signs.

ex) 1+ 2i,1 — 2i are complex conjugates.

a+bi=a—bi(a, beR)

The conjugate of the complex number a + bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

Complex Conjugate

e ztw=2Zz+tw



https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)

Min Eun Gi : htt] min7014.github.io


https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
ztw = (a1 + bii) = (az + byi) (Double signs in same order)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
ztw = (a1 + bii) = (az + byi) (Double signs in same order)
= (a1 + az) + (bl + bz)l

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
zEtw = (a1 + bii) = (az + byi) (Double signs in same order)
= (a1 + az) + (bl + bg)i
= (agxa) — (b £ by)i

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
zEtw = (a1 + bii) = (az + byi) (Double signs in same order)
(a1 + az) + (bl + bg)i
= (agxa) — (b £ by)i
((,11 — bll) + (az — b2l)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
zEtw = (a1 + bii) = (az + byi) (Double signs in same order)
= (a1 + az) + (bl + bg)i
= (agxa) — (b £ by)i
= ((,11 — bll) + (az — b2l)
= a+biita+ bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

e ztw=2Zz+tw

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
zEtw = (a1 + bii) = (az + byi) (Double signs in same order)
= (a1 + az) + (bl + bg)i
= (agxa) — (b £ by)i
= ((,11 — bll) + (az — b2l)
= a+biita+ bi
= z+tw

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate



https://min7014.github.io

The Complex Conjugate

Qe Z - W=2Z-Ww

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)

Min Eun Gi : htt] min7014.github.io


https://min7014.github.io

The Complex Conjugate

°
N
g
Il

FARYY

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
zZ-w = (a1+b1i)-(a2+b2i)

Min Eun Gi : https://min7014.github.io



https://min7014.github.io

The Complex Conjugate

- W

°
N
Il

N|

B

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
zZ-w = (a1+b1i)-(a2+b2i)
= (alaz— b1b2)+(a1b2+azb1)i

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Qe Z - W=2Z-Ww

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
W (a1+b1i)-(a2+b2i)
= (a1a2 — b1b2) + (a1b2 + azbl)i
= (ajaz — biby) — (a1by + axby)i

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Qe Z - W=2Z-Ww

Let z = a; + byi, w= ap + byi (a1, az, by, by € R)
W (a1+b1i)-(a2+b2i)

(a1a2 — b1b2) + (a1b2 + azbl)i

= (ajaz — biby) — (a1by + axby)i

(al — bll) . (az — bgl)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Qe Z - W=2Z-Ww

Letz—a1+b11 w = ay + bi (a1, az, by, by € R)
z-w = (a;+ bii) - (az + bei)

(araz — biby) + (a1by + axby)i

(

(

ajay — blbz) — (a1b2 + dzbl)i
a; — bll) . (az — bgl)
= a1+b1i'az+bgi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Z-W=2Z-W

Letz—a1+b11 w = ay + bi (a1, az, by, by € R)
z-w = (a;+ bii) - (az + bei)
= (aaz — biby) + (a1by + axby)i

(

(

aray — biby) — (a1by + azby)i
a; — bll) . (az — bgl)

= a1+b1i'az+bgi

= zZ-Ww

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

Complex Conjugate



https://min7014.github.io

The Complex Conjugate

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

Min Eun Gi : https://min7014.github.io



https://min7014.github.io

The Complex Conjugate

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

()

Min Eun Gi : https://min7014.github.io



https://min7014.github.io

The Complex Conjugate

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

(i) . a1+b1i
w/  ay+ byi

Min Eun Gi : https://min7014.github.io



https://min7014.github.io

The Complex Conjugate
&)
[*] —_— =
w

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

SR

<Z> a1+ bii aja; — biby  —ayby + axby
L) = - i
w ay + byi a3 + b3 a; + b

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate
&)
[*] —_— =
w

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

SR

<Z> a1+ bii aja; — biby  —ayby + axby
L) = — i
w ay + byi a3 + b3 a; + b
aya; — by b, B —ayb; + azb;
ai + b3 a + b3

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

SR

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

()

ap+ bii  aja; — biby _a1b2+a2bll.

ay+ byi  a+ b az + b3
_ wa— bbby —aiby+ axby
a4 b a3 + b3

aray — biby arby — azb; |
a + bs a + bs

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

z
w

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

()

ap+ bii  aja; — biby _a1b2+a2bll.

ay+ byi  a+ b az + b3
_ wa— bbby —aiby+ axby
a4 b a3 + b3
o aja; — bib, ajby — azby
&+ b a + bs
o a —bll
- az—bzi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

z
w

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

()

ap+ bii  aja; — biby _a1b2+a2bll.

ay+ byi  a+ b az + b3
_ wa— bbby —aiby+ axby
a4 b a3 + b3

aray — biby arby — azb; |
a + bs a + bs

al—bli_ a1+b1i

ay — byi  ay + byi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

z
w

Let z = a; + bi, w= az+b2i(a1, az, by, by ER)

()

ap+ bii  aja; — biby _a1b2+a2bll.

ay+ byi  a+ b az + b3
_ wa— bbby —aiby+ axby
a4 b a3 + b3

aray — biby arby — azb; |
a + bs a + bs

al—bli_al—i—bli_

ay — byi  ay + byi

SR

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Min Eun Gi : htt] min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Let z = a+ bi(a, b € R)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Let z = a+ bi(a, b € R)
= z

wl

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Let z = a+ bi(a, b € R)
z = z
a+bi = a+ bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Let z = a+ bi(a, b € R)
z = z

a+bi = a+ bi

a—bi = a+ bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Let z = a+ bi(a, b € R)
z = z
a+bi = a+ bi
a—bi = a+ bi
2bi = 0

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z =z = zisareal number.

Let z = a+ bi(a, b € R)
z = z
a+bi = a+ bi
a—bi = a+ bi
2bi = 0
b =0

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Min Eun Gi : htt] min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Let z = a+ bi(a, b € R)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Let z = a+ bi(a, b € R)
z = —z

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Let z = a+ bi(a, b € R)
z = —z
atbi = —(a+ bi)

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Let z = a+ bi(a, b € R)
z = —z
atbi = —(a+ bi)
a—bi = —a—bi

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Let z = a+ bi(a, b € R)

zZ = —z
atbi = —(a+ bi)
a—bi = —a—bi

2a = 0

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

@ Z = —z = zisanimaginary number.

Let z = a+ bi(a, b € R)

zZ = —z
a+bi = —(a+ bi)
a—bi = —a—bi

2a = 0

a = 0

Min Eun Gi : https://min7014.github.io


https://min7014.github.io

The Complex Conjugate

Github:
https://min7014.github.io/math20210126001.html

Click or paste URL into the URL search bar,
and you can see a picture moving,.
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